Acute occlusion of the left internal mammary artery (LIMA) immediately following coronary artery bypass surgery (CABG) is a rare complication that is usually treated by repeat emergency surgery. We described the case of a 65-year-old man known for dyslipidemia and family history of coronary artery disease who was admitted for non-ST elevation myocardial infarction as a result of a severe stenosis of the left anterior descending (LAD) coronary artery. After the discussion within the Heart Team, the patient underwent CABG with LIMA to LAD. As intraoperative blood flow control by transit time flowmeter showed intermittent flow despite optimal anastomosis, immediate coronary angiogram was performed following CABG and an occlusion of the LIMA graft was documented. By contrast injection though a microcatheter advanced into the occluded LIMA it could be demonstrated that the anastomosis was patent and that flow was obstructed by a focal lesion, most likely due to a bend/torsion of the LIMA or a focal vessel wall hematoma. Following multidisciplinary discussion within the Heart Team, a percutaneous coronary intervention (PCI) with a drug eluting stent of LIMA was performed with a good angiographic result and normalization of the flow. The clinical course of the patient was uneventful. This case suggests that, in selected cases, emergent PCI may be an alternative to repeat-CABG in patients with acute perioperative LIMA occlusion.
Abstract
Acute occlusion of the left internal mammary artery (LIMA) immediately following coronary artery bypass surgery (CABG) is a rare complication that is usually treated by repeat emergency surgery. We described the case of a 65-year-old man known for dyslipidemia and family history of coronary artery disease who was admitted for non-ST elevation myocardial infarction as a result of a severe stenosis of the left anterior descending (LAD) coronary artery. After the discussion within the Heart Team, the patient underwent CABG with LIMA to LAD. As intraoperative blood flow control by transit time flowmeter showed intermittent flow despite optimal anastomosis, immediate coronary angiogram was performed following CABG and an occlusion of the LIMA graft was documented. By contrast injection though a microcatheter advanced into the occluded LIMA it could be demonstrated that the anastomosis was patent and that flow was obstructed by a focal lesion, most likely due to a bend/torsion of the LIMA or a focal vessel wall hematoma. Following multidisciplinary discussion within the Heart Team, a percutaneous coronary intervention (PCI) with a drug eluting stent of LIMA was performed with a good angiographic result and normalization of the flow. The clinical course of the patient was uneventful. This case suggests that, in selected cases, emergent PCI may be an alternative to repeat-CABG in patients with acute perioperative LIMA occlusion. 
Case Presentation
A 65-year-old male, with dyslipidemia and family history of coronary artery disease as cardiovascular risk factors, was admitted to the emergency department for a first episode of typical chest pain lasting for 20 minutes. Physical examination was unremarkable. The electrocardiogram showed negative Twaves in the anterior leads. Transthoracic echocardiography depicted a normal global left ventricular function with no wall motion abnormalities. Serum high-sensitivity cardiac troponin-T was mildly elevated at 23 ng/L (upper limit of normal 14 ng/L). The patient was diagnosed with non-ST elevation myocardial infarction (NSTEMI) and underwent same day coronary angiography by radial approach.
Coronary angiography showed single-vessel coronary artery disease with a severe ostial LAD stenosis. After the Heart Team discussion, the patient underwent LIMA grafting to LAD under mini-extracorporeal circulation. During surgery, the transit time flowmeter in the LIMA graft showed intermittent flow despite patent anastomosis. For that reason, emergent coronary angiography was performed immediately after surgery, which showed an occlusion of the LIMA graft ( Figure  1) . By contrast injection though a microcatheter advanced into the occluded LIMA, it could be demonstrated that the distal portion of the graft as well as the LIMA-LAD anastomosis were patent (Figure 2) . Once the microcatheter retracted, flow was restored in the LIMA graft and a focal lesion within the graft was detected, most likely due to a bend/torsion of the LIMA or a focal vessel wall hematoma (Figures 3 and 4) . Following Heart Team decision, PCI of the LIMA lesion was performed and a drug eluting stent (Synergy 3.50 × 20 mm, Boston Scientific, Marlborough, MA, USA) was placed with good angiographic result while normal flow was restored in the LIMA-LAD territory. In addition to aspirin, the patient received 300 mg of Clopidogrel via the nasogastric tube immediately after stent placement and additional 300 mg six hours later. The clinical course of the patient was uneventful and he was discharged to cardiac rehabilitation on dual antiplatelet therapy, beta-blocker, ACE-inhibitors and high-dose statins. 
Discussion
Our case illustrates an uncommon complication of CABG, namely an immediate acute LIMA occlusion. While commonly repeat CABG is considered the treatment of choice in this setting, bailout PCI was a valuable alternative for our patient.
In CABG it is strongly recommended to use the LIMA as a conduit to the LAD [1] . The benefit of IMA grafts over vein grafts in terms of improved survival is established, independently of left ventricular function, age, sex or stenosis severity [2] . IMA grafts are more resilient than vein grafts to surgical trauma, and endothelial as well as vascular wall functions are better preserved. Moreover, the diameter of IMA grafts and LAD are similar, which limits flow turbulences that may create shear stress-induced endothelial injury. Finally, the endothelial cells of IMA are rich in heparin sulfate and nitric oxide synthase, factors believed to play a crucial role for the superior patency of IMA graft over vein grafts [2] . A study including 366 patients undergoing CABG with the evaluation by intraoperative coronary angiography reported Medical Case Reports ISSN 2471-8041 Vol.3 No.4:33 up to 12% early graft failure (LIMA 7%, saphenous vein grafts 8%), while around 3% were clinically evident [3] . Technical issues, especially at the level of the distal anastomosis, are the leading cause of early post-operative IMA failure [2] . Additional causes of early graft failure include conduit defects, poor native vessel run-off, as well as competitive flow with the native vessel [4] .
Prevention of post-operative graft failure includes harvesting of the vessels to be used as a conduit with a special attention not to injure the endothelium as well as the assessment of the graft patency and flow at the end of the surgery [5] .
As management strategy in case of acute graft failure, the 2014 myocardial revascularization guidelines of the European Society of Cardiology recommend repeat revascularization in case of ongoing myocardial ischemia as well as, in asymptomatic patients, if the artery is of adequate caliber and supplies a large territory; if the indication is established, Heart Team discussion for the treatment options, namely repeat CABG vs. PCI, is led based on the nature of the occlusion, the patient's clinical condition as well as the extent of myocardium at risk [4] .
Conclusion
Although repeat-surgery is commonly considered for acute postoperative LIMA occlusions, our case suggests that, in selected cases, bailout PCI may be a valid alternative.
